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mmn 1 ] ^±mjtmx v-y'ztifzft&wmMy 

yt^^— ^WIB^r-'f^kr&ALT. ^^hjum 

MZyrJs^zi&^tz&mzBlWZtLX^i&X'^? h/L- • 
^^;P^<h$:fii^T^I>^LfctMifie^^ (AS 
E) ft*®. 

1 tclBKtfO^ Lfc a s Eft*. 
vrm^I £ *^"C^ & if^JS 1 fcHBtto^ Lfz A S 

ASE^. 

[11*358] ffifEMffc/^j*--*;^ ^71^^:7 
4 - ? £#A/C6ll«£S 1 CISacO^L^A 

SE#j|L 

V^*m«« 1 CtBBfcO^Lfc A S EftSU 

mx-v-yztLtzytyrj^ziiLAL. mz#>yft& 

^ £3f LT ^ h jfcm^co huIB 7 r -f ' A>0»£tj £f&£ 

y°t zffitx^h&^tzmm&mmzmL-thjj 

[|g^l4] fulBi&f^^-^\ y^-V^v 



[is^ii i 5 ] m?.mifr*y*—?&. ffljKT&sis 

K>y°mf) t z-SAsX^&imm i ifcia**>artt. 
^ >r - hVN'y ? ^ «r*^v^«m*5i 1 1 iznmtt 

l 9 3 «IB»ff/t^^ dfy7«* 

JSi lkriEttoSrffi. 

#>y*mj}h. y 4-\*'<v?t. mib$:&A,x~ 
^zmmmi i izimcoirm. 
umm2 1 3 mzy t j j<izi&^fzM^®mi)K m 

$r^-^^> J: 3 1 1 CIEtK^ffi 0 

[ft*JS2 2 3 7KV^°3KiS^^cO^V^3t2r#iJi7C 

-/y°t. 

MIBX^^ hJU - y 4 )V? SrH«snfc{a«-cmfE3t7 
7r^f ^ ^ ^^HalB^fi^^milB^^CS^ 

[it*3S2 4 3 HuiaaiRL^^^-x-^^ 

[1IS92 5 3 HufEStf?L^N°^^-^^\ 7 — H 
^'v^T'$)^ii*Jl2 2fcIEttO*tt. 

[^*^2 6 ] H?fBMtRL^N 0 5^-^^\ JBJKTfc 
&i»««2 2fc:Bttco*ife. 

[^*3I2 7 3 lffilRL^5^-^tf, ^^^fe 

m. 

cif^2 9 3 mmmLtz;^*-?tf, 

7 >r - bV\'> y ^ t Sr^T"V^it*312 2 ecfBm^ 
[|»*«3 0 3 miiMiRLfzJ*y*-?&. tK>^1S 
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T^*iWifl2 2(CIEIW)*iS6. 
[0001] 

t£ (ASE) #«uc»*-s. 

[0002] 

immoimi 7r^^ASR^M^m^mTm^h 

1 0Sr^L3 O^y^ — WMSKtf)) 

i^<7)ltt03^OV^T(i:. Emmanuel Desurvire^ <fct/J. R. 
Simpson^O r Amplification of Spontaneous Emission i 
n Erbium-Doped Single-Mode Fibers j „ IEEE. rj OU m 
al of Lightwave Technology j v Vol. 7. No. 5, 1989 

[ 0 0 0 3 ] A S E3K8B4. -f * VH0#±^tc 

7r>fA>^Tl^ t (N 
d3 + ) iJitXJi^t^A ( E r 3+ ) «3T*«U-1f«* 

[0004] yM4. -swvr A^fl^^t 
tfliSftSlOtlfJ: 0 *> 4 :* >|*IT^ < ) . ^ScT) 

s»'7r^M$nfiot4i:i> t m%\<om*)^ m 
j^«*^*ja*ffl^^o«^(7)a^«a»^ j: & tot* 

BSB4m^fe«4m^O^+fc«SA. *> 

tfc5^ix>S>x^ «^**>*6TJ£v^ ( 1 0^ 

s*—h)i>t 3 0^y^-h;U7)ig) 

sc. 7r>f^waj*-r*5iai^4a*. »*a. ±15 



<*tfffl£#*>&. fctitf, fcifflJfcfclfcir^T. ASE 
%M<7)\tiM±7 T 4 ;^7 OJ r J *y<? • y>-fDX3-7 B 

7r^A , t7r^y; • c?X 3—7*14 #;b 

mzx.tl>W£> • F-Z7° ■ 7T>(AlOgSJE77 

[0005] Ji^b'^A • H-r • ^ r >f /<fct$v^-C. 

m^^b>>A • >r ^ffigttffi^s? ixi^i: 

Ztl&« Ka 1 manfl!lC0*llI#if^5 185749f 

i»ei»*r6l^) &ttJ$ti4J:9tca:;l/b'^ 

[000 6] ASE3t^(4. HRfc, 20«(0-J 
T^Ml$<l-5o xy^UASE«hWfLl>^l 

7T-4'*<o—jjffit f z$iwztLX. mmm^7r^^ 

[0007] 

(3^t itf. K i mc7)*SHt|^5 3 5 5 2 1 6^-# 
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il««SIIMK:(iit«et4<0t:lSTft4. HOT 
T. iS[p pm WM^tt^tUV^ 
[00 08] 

«Lfc«M«a«atet (ase) ^tarca*. ^vra 

izfe-ofcmmizmW: LX . Tlcfi^x^^ 

y^;*-;*^ -hVN'y S ££*fcfl&tf>!R 

[0009] **HH<Offi^««ii. •§@SLfcJMlg«&& 
4>^>r3eS:«±3B7c*"C F -:T£ixfc^ r >f ^fcrii 

[00 10] 

1 P P m5^<0£5ettS: jfifrTS ASE 3fc«£#«tt $ *l 

IW*$:imit:J:otiI$ii|, 0 K 1 0 077 
-£&J: 3fc#fflf4*7r>fA - ■ 7*)V9 



[0011] 7-f/U^O»tt, 5rWCASE7r>f^ 
^ £ fc 7 r -f ; <(c« o fc y -f ;u * co{4g £ wm^ h z 
t(,Z£->X. &y7"mJl&£T/7 4 - Y^ y ? (fztx. 
&\ 7t4'<- iS^J nfrt>co) teWLT. SfeLfcV 

_htl jK>^»S^S*L"CfcafiESiiS. *S£9i<30jffS 

^ (fcfci.tr. *S4^y7^S, 

[0 0 1 2] 01fc«klXI23«l 7-f7^«rtt*»fi5-r 

^^S<x^ff*Lt^llj»<30»JBco^raSr^L. 122 A 
3r^U2 2 Ciiy >f )V>?cr>®m* ASE7r y ( 

[001310111 ftIW5:ASEx;Ph^A • K— 

^77tJ)l». il^57*»^4J:?C, 

^fie^^^tLtt^o HlOb°— ? 1 0 0(4. ^ 
1 5 6 htl<cr>tZ?>T±tX&>K). H2C0b° 

-^11011151 53 5-rS*—b>]/C0t^^t,Z±t 

ExyPb'^ A h-r-7r>f ^^ffl^T^^ORp P 
m^ffiffl (fcfcid A s ±A a '3-10- 6 )F^lT^ 
i^X&MXh&ZibtfVWLt:. L*»L5r^4>. Rp 

^ofc c 

[00 14] x/Pt^AH-rASEIfi 
*fl#K:feft& t-^<0— * (-T=S:^. 1 5 3 

fc^br-^cov^-m^) ^xy7ryX«:^:J;o 
T. ftlim^lzm- h Sr^tpgtc (fcfc 

*ifcS:B»Lfc. ^<0S«tto«ttnfc:ov^T#ife*L 
hW&&>\^\V£—9C>-- -fi (»4L<I1 1 535t 
y^-h^^S>i>b°-^) ^fxy7r^xtl > it^ 
£-?T. b°-^ 1 0 0. HO^lVHcr^j L3:< 

^^^>. ASE^tmi, .rixtc 

ioT*i(BSfLfc3K^Fi±2o(JOe— ^ 1 0 0. 110^ 

mx<7)\?-7'K<7)tt i ?>x'^7 Y)vmm.<r>^7 vtm^ 
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[00 15] 03li, y*yf- - 7 << Jl>? ZmmLZ 1 5 

xlt. j:o^LfcASE3i»ai*ccsflarr**ft* 

5c*\ 3glCOffl|£3 0 OH y/tOASE 

®m&i>C0T*$>&. A83 1 Oil 77>fA'ASE)El 
CO J| £ C C m -> tz 3b & & ItZ m If h tltz J -/ * 7 4 ) V 9 CO X 

T35KS*lfc)*l H3<7)ffl»3 2 0^J:oT*SftT 
U*. H3^, ft83 2 0#l 5 6 0^y^-WN0 
t^tClocO^e-^ft^LT^O. 1 535t/ 

N/uo£,r^coe— ;^ y f ■ 7 >r;i^3 ioc 

[0 0 16] 02 A3r\,>LI32CH X^L? h/U • 7 >f 
/WASE7r>f ^3taB<0*S fc $ 4 $'4 3:© 
BrfcEMStlT ASE7T>fA'3KS(?)^ 

co^td^V^T. t$M2 10.21 5^tfl,7r^A' 
2 0 5*filiTV^ASE*iB200«. 7r^A'20 
5<0$ggff2 1 5c03fi^X^<^ Wl- - T7 */U^2 2 0ft 
*X/CV>4. 7F>-7*ffiZ^ #>zr%M2 2 

y ^^22ocr>Bmtmimco7T^^comm 

faf^ff^OS^^ ft f iJffl-T & cotc+^il $ 

SE77 -r ^<3taa 200 ^aj^-r^ft-^co^s*^ r 

>f ;<2 0 5cO^>-rA^5SgP2 1 OfrhS-jLhtlh. 
[0 0 17] ASE3te»2OO3&»4><50ffi^a*fcitL 
tro >y h $ilJtX^^ 0 2 A<0ffi$£2 2 

8CJ:oT^$firv^ 0 ft«2 2 8c0#tt^4>*>^-& 

t\ "T^*>. fti2 2 8(i:, 01cOttl^*3<J:^3co 
flS3 00tte&mtA'<7 h/l^ttft^TLT^O. 1 
535fy^~h^J;lXl 5 6 / V)Vm^c7y 

mmz&\,^xmm%v-7&&t>ti&. -e^sc. 12^ 

7 7>f a'2 0 5<OiB»2 1 5*c»ot W hJU 



• 7^^220^iittl>^^t:J;ot. ASE^i 

2 0 o^^^ai^it^o^tt^siww^K^t^^ 

[0018]12CI1 *Sg|5270. 2 7 5^«7 
r4 A2 6 Sftfiit^T&O. frr>7r4^2 6 ScOiSSSR 

2 7 OcOjS^CX^ 7^W280^t^ 
6ASE3KJS2 6 0ftSrT o ^yrB^'>'7 0 ffl2 8 
5£>£>. X^^hyp- 7 >f;P^2 8 OcO{£S<7)3£< kl£> 
&:7r^^^2 7 O^A^iX&o ASE77^A' 

O^+^^^COJr^t^AH — 7*- 77^fA^IU 

I ASE77 >f-K3fc«2 6 O^tU^j^^fl^ 
*&Wtifi. 7 7 >f a'2 6 5 7'A*ffl 2 7 0*^ 

[00 19] 02CcOffi|£2 8 8d ASE77^f^ 
U2 6 0 ^ 4>COai^jfl-f-CO^tC^r IT7D >y h$*l*; 
ffi^X^ MWffJKSr5cr. ftl&2 8 8<0«ptt*^*>^ 
££9^ ASE3tiH2 6 OCOX^? h/WIJA^^yifc 
^fLLT. 1 5 3 h;Uc08S[*Ccfe(t-&tr— ^ 

}|*>. 77^fA'2 6 5^1tyrAMa2 7 O^ffi: 
hJU ■ 7^^280^Elf^,:fcWoT^ 

[0 0 20] H2Btt. «»240,-245*|ft&7 
r-fA2 3 5ftili.ri^0. 77>fA'23 5co*rB^cO 
5£<ac.X^ • 7 -f^2 5 0^WSASE 
36M2 3 0 ft^ 0 ^>7*3e^>'7 # 3taa2 5 5*^, 
7r>f^2 3 5^3aSS24 0^A^S<xS. ASE77 
^*8B2 3 ommfflBlfOB^f^WHW 

iTlr^*fc«>. ASE7r>f^^3K«230*<a5^-r-&fi 
^ASftfh^\ 7r-ryN'2 3 5c07KvrA^)^gP2 4 0 

[002 1] ft|t2 5 8(i. »fiCTUro7 h$ft 
fcASE3KiH2 3 0^feffi*S<xfcii^ai*x^ h 
^«JKS:*^. 02coft«2 5 8*>fe*>35?^J:-5tc. 7 

7>f;l^2 5 0ft^-r€>ASE7tM2 3 0c7>ai*(i. fctj 

h^skft^. -enac. 153 5^y^<-h;uco 
*ttiaamt**T**. 4fc, -eixsc. 77^^23 

b^Mzfafy^XMWZtlfz*^? hJU * 7>f/P^2 
50^Ltt^ASE77^A'3tS2 3 0{l ASE 
77>f^*JI2 3 0**fe^aa*W^i«S:^S-iir& 

[0022] hyu - 7 >r 2 5 0^77>(a'2 

3 5 co^c^cifi]^ o t iea ^ fir v ^ c: cvmmco&miz 
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coy OV9 2 3 SttZtetrf&y-i y£$&m$i±&zbtf£ 
->ti<%<. 1 5 6 O^S^-hJU^Wi^Z^^tfJ: 

wuoh--^c^\,^£&&U 4fc s ^<^-<^^ 

1 5 3 5^y^~-h^^b°-^<7)3t^^'<^^ 
&<%:&ZLb&%:<^ L3t^T1 56 0t^-h^ 

15 6 O^y* — WUOifcftO 
ifi<T±9BKiBi|I§*u *3tl 535t^-h;k) 

[0023] h/U - 7 -f /U* 2 5 0<5D«Sft:{4B 

3. tztJUi. 7 4 — Y>^/9 • U^Uztt-Th^vm. 

? 4>is?<v&mz£iiisbxwmx*$>&. 

7^;I/^250^7r-fA'2 3 50tKV^ ,> ^2 4 
4 0t:^t^^:(i, ^>f — h^v^ • WOMztt 

w&&w:&M*ijTmcoi^x*t>&. mmz^ 7t^;<2 

3 5C0t^>7°^2 4 0MS]^t7 -f /^250 £3£ 

< 24 0 d B h 7 7 A'^/h^ IT 
1 0^V^t20mW) Ofcttu Ti&ttfi^tt^ffiT 

>^2 3 5*>MI#«Sj&3 0dBtl20d BOOT'S: 
HtUf^^^VW, h&WP>m&rCti7 4)V?2 5 0$: 
7r<A'2 3 5a/Ni#MXj£0 d B ^ 2 0 0 d B« 

-f A^£fi< ZLk.ifi<Sa£X"1r>h. 
[0 0 24] 77>fA'23 5<OVVb*9>&/MI^j^$#flE 

Saoio(i:{gm^l^5Kfi-^$ry r-fy^3SaJ^ 



«!tr&tt«*±x;Ub*^ACcm-&»ffi*ft 1. 537 
^^D^~ h «- |>fXh ft-^-^S^V CDX'fo 

[0025] Jc;Ub'^ A F-r ■ 7r>f >^<Oi§-£\ /Mi 

B/mt*l)i|^di:, 1 OOmWr^fA'I^OOd 
[00 26] ZZX\ f!-5NiSi#? Ltz^kZcoyr-i ;<(,z 

&^xj<mz$$mt&i><o~cfo&j)<. mmmmx+te, je 
momftm?) (i»2 0mw) tztsif&Ttt^Tm^hPMft 
11^1:^^77^ vzi& o /crx h t m 
f f zMmL%^zbizwm&'<.zx*t>&. ztntn^^m 

r j ;^i%mz&rt&7K>7*m^comm^mm&2 5& 

^13 0 d B^zL^^^^fzUbX-h^. Z<r>ffiSZ&fCO 

tf>7°m^-i±A s (rz&w&faftm^mizmt&m*) . *k 

^-C&tBStLfc^^Lr 2 0 - 4 0 d Bcoy-r > 
hflfWtT30 0 dBtfO««Sr£t6<Olc+#3:;g 

*)i>*Mlzm^%&7 4)V9 2 5 0cOffiW(,zmW&R 
&tZbb&&. ■ 

[0027] 7 4)V9 2 5 0<D&m&GLm$:mLlti~fZ 

[ 0 0 2 8 ] JBF4 L^WiO»lBte:*Jt>T . /J^-^^ 
MdB/m ( 1 5 3 0 nmfciJ^T) $:Wtl»7 7^ 
— Y)V<r>isls?)V^—Y'7T4><\±^ 36. 7 5dB 

^ atfj*>fe 12.2 5^-h;U) tcses 

tt«H9Cc^Lfct>«0^:*ffSLTV^ft. ^07 r >f ^n'cO 

5 mWT'l) 0 . 7 -r - hv\' . y ? teSW"S : E'r r yWt 
.ift^ttft- 2 0 d b rfc 0 . tM^yrtfiCMt 

* i ET r ;WfciMPjS»i» 1 4 7 Ot/^ - YJVX+lhh* z 

jxL><r>mft&v>%-«\±^ izbA,£<?>ASEmM<7>mmz 
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[0 0 29] [H4 A&J;t>q24 Bf4. ^^^^jtC^fL 

v ^Sfi^O^ic J: oTt#l>c: <h cot £ & * ij.£ce£> & * H 
4 ACr^rT J: 3 ^ ffl££4 0 0(i^^r«^) ( ^ 'J «7 >y 
h#ST«I^L^) £^&¥£gifc& (^y^-h/UT* 
SlJgL*:) O^l&SrgW. fli400(l 7 4/1^ £ A 

^OT^M^l^^t, l^4Acoft^4 0 0^^^ 

J>^T*>„ i5<5'0 . l^y^ — Wl^^^^lfcllO^ 

1 5 S y*7^ hcOiS 
m^^(t^^ > >^°S^j^ft^4 0 0 ItZXff&mmcOffi 

[0 0 3 0] U5pU5:#£. **B^«*Lv^5?Sft<0» 

&*MtZ[lQj 1 Zit&zbW-CZ&. 134 B(c 

^-Tft^4 5 014. X^:? • y 4JV9 2 5 0^7 r 

36. 7 5dBO^) 7r^A^ii230(^ 

«t&^vr«*^^^^**^ss»s:S'r. H4B 
s^^^bt^o^i^^i, o. i^y^< 

^^h/l^- 7-r/U*2 5 0&3KiB2 3 0fc:ei 

[0031] *?&mzj:r>xmt>ti$>&%&comi}n(,zi}u 

iX. MLfc^*W«4t*i#jSttvi<o*^ 

zco&fc&±tet&b*<vm&x^tmx*£&\,\ x> 

lzttt&¥^M<V£fe&$:&m~tZ>Wr&. 7r 

&tz*b. yr^^^^^mn-rhztifzxo^mrt^ 
tea* l tz2zm<Dmm<om& . 7t^; <<o^ z & t 

[0032] 7 4 • 7.^9 h/UOJg 



^MZtt^&^Wi^&fclZZ s 77^fA235 CDjb 
£ fc» o T 7 4 )V9 CO &W £ $>ZLblz£~?X MWS 

^«S:^5g-r& <r k j: ^riro-r & <r t & . 
fzt£&. mMwwmcoinz&^x. 7<ju?m& : t 

3 0ififcifihh (Zti{,z£^XiV^&£:Z7 4/l'? 
( i 5 3 5^y^-h/UD£<r^o> ^#<=Sr^» 0 <r 

[00 3 3] 05A^J:lX|15B(i:. 7,^9 Y)V • 7 -f 
;U^2 5 0 * ASE*S2 3 O^At&I 

^ctV77Xh^o i5A»USl^fl»5 0 0 

^^ste^&was^s^as^jsas^si-r. 1 4 
7 o^y^-h^^v^tD^-Kvra^c^v^T. ( 1 
t/^- h/uo^^riftfiosatt (-r^*>. 1 4 6 9 

bJUfrh 14 7 l^yp< — h/^O) (4*^0. 
0 7 1 7^ - h;^ 1 ^ WMO^iS: ^> t (&) 
23ppm/nmCM) <> H5B^L/cftig5 5 0 
(4. hJl»- 7 5 0^^fiELTV^^cO 

-Tcfcoec. 1 4 6 9t7>-b;^^ 14 7 1 1/^- 
hJ^<D#>7lllMcr)$mte. T^ftS^OiEWcO^fcS: 
t>fc^S?5rv^ .rix^i 4 7 0t7^- h/Uhv^^v 

7i&m i m.j£ztix\,^x {tt*>-h. 7 4>v? ■ 

h)V*mgSRthZblz±*)) . 1470t7^-h 

fvammx^m L^mrf^mk^zmnmzwcom ^ 

- hJUt 14 7 1 1/^- h/^Hco^iftli. 
co±>-rfr%:$m&i>tz I4 70^y^~h;u^ 

feztiti*^? hivm^^h 7 * )v? 2 5 o £ia^ 

T]gV ^jettaMtfifcT S ^> i ^ 1fi*>frhX*fo h o . 
[0 0 34] S6A^J:t/ia6B{i: v 7,^9 7 i 
)V5 2 50Sr7r-fA23 S&^Zlzm^XmWt&Z 
biz J: ~>xmm.Zti& 7 4- v fcnv^Mzn^h 
^fc^cr>&fe&coMm*^7'7 7X'&>h. 06 AtC 

r-f^N'^°-r>f • y^-foxa- 7*£tz&^<?)m<r> 
ft^WhZ£hASE%m230ft<D7 4 — ■ 

u^uzn^h^m^^m^mmim't. -2 
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^T. ±5^zy^i-tK^o^m (ttfr-b. -25 7 s is 
^/k6>£>- 1 Sfis^VKCo) ii^O. 7^S*— h;U 
t^5^mM:C0^m (AX) £hfzC>~t„ - 
2 0 d Bc7)Dj^^i3(t^ftll6 0 0<7)f£$§Wffi # ii:. 
^4 5 p pm/d B^tt^JELT^I), (H6B<7) 

F^y? • U^MZtt^Z^fc-gcv^mZm't* HI6 
B^tf^-J: 3*c -2 1 5^i^;P'v 

fc £ & V > . £ tite -2 Of is^l>0)A&K!& $ ^it V * 
T (-$"**>^ 7r>fA'235<^SCSoT7-f;^ 
2 5 0 ^M^ISSlt I) <: h Ci: T ) . -20f 

S8^kfcfc4>§&v^£>T**&. £>*>^/U -25fy 

SrSSttS: i>tit>-ttiK - 2 0 x^^UOj^Sr^'frt Lrt: 

^>-^°m^ 1 3 P p m/mW 

tfVrifcR 23ppm/nm 
7 -f — hV\^ y ^ 4 5 p pm/dB 

[00 37] ilK^m-iT^iftft^^ttfcoi^T 
T. 7 <uu?2 5 Ocoy.^7 WW#tt*MIFrS£fclc 

WKS^jWKSSLT . y < )V9 2 5 O^ox^? b/vm&& 

i&mizm Lxmt-fz . &SEfb^ a s e?£s 2 3 

&7t:#>. ^^/^1tttC7)^b^ASE7ti!i2 3 0c7)X^ 

? N /M#tetf>SHLfc:«> Y)^? x o l,zy 4 }V?W&*W&. 

[ 0 0 3 8 ] tzt &Jg#_h# Ltzm^rlz—mizfL 
t>tLh%)$kco loliftl 5 6 o^-y^~h;ucoi:c:^>(- 
$>& tr-? l 0 0^gi^«^7 h LT> fflJK** 

^h°-^ 1 1 0<^^#*Ki:<2r£. ^itife. b°-? 1 
-^11 0^$(?)W:i:ot. jEWc^^ftS^-fb 
[00 3 9] H8C:Scrj:-3fc:. t&£&8 1 OiiiF^ 

mm&mmcos ^ - :? >r /i^ lias e^k^ 

^±#L^^O[Hj— cOASE^^-t&.x^? 



[0035] 04 A. (534 B , 0 5 A N 05 B. 06 A 
& J; 1/0 6 BtcjSLfctejRa. ^ytW • s^aU 

Tfc2>. &m%mM<7)&m<01HZ&^Xte. Luce 
nt Technologies frt> A^^Tig&J^IftKO 

oas i xtf 1 ;^ • r^rfyx^^fflLT. 
y 4JU?{&mzmmrtZ><7)lz<&m%:is$ jlU— is B 

[0036] 



y 

0 p p m/mW 
0 p p m/ nm 
0ppm/dB 

• 7-r^fco ^ ^>^V^gp^ 1 5 3 5 n mco^*^ 
^U!rr4^. 15 3 3^ J * — Y)V<F>^J£.\iZ&Yt%> 
ft1$m\fthZ-\iimifettt:h* mmz^ 1 560nm 

J^RSrttS^aJtR-rSClfc^iO. 1 5 3 5 nm^t- 

^#«airt--Biaas:fPJ»LT. T^««*«*ar— 3t<o« 

«7>f/^$:S«t| ) It^r#l», Just 
in Judkins, et al . , r Temperature Insensitive Long 
-Period Fiber Gatingsj Optical Fiber Communication 
s. PDI1-1, February 19%$r#BS$ix^V^ 

[ o o 4 o ] H9ut. *¥m<omzi&& L^$m<?>mm 

iz&lf&y jju?2 5 ocoy.^7 h;u#tt5:^-r. 09 

09c7)ft^9OO^^>^4 J: g^07^^ 

Ofy^/K'fcl),, y -y^^iSti^l 5 1 5-^y^ 
-h;^>^> 1 5 5 5^-y^ — h;u^T'®z/T^0. -^it 
««i|B«4 0^-y^-h;U-Cfc*. i9^Lyt:J;9^ 
MH^tt^LTV^7^I/^(^l 5 3 5^y 
^-b;^«^tl»t:-^ 1 1 0^MW(:fxy7 
r^f|»^\ 1 5 6 0ty^-h;^h«: ^>tcj>4f 
-9 1 OO^^ifg^^L^v^ ^ixfe. ft^9 0 0tC 
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[004 1] mi A£r^LH7Df4. mmfeitcotzth 

^h4^<nmm$L*^<> hi 7 Ay:, r^vu-^^ 
mtx^his>?iw^jiWMi&%^ « mi t 
4v\s-?zmtx^&¥7')\sj^m$L*^-t« mi o 

— ^^ y^^n^ixx^^i^y^w^m&^^. m 
7dii yrj^mmytm ( fas) ^nct. (fet* 

^UcFASM, 7>r — hVS^^^ffoTV^^^ 

m^ytm^zx-yxmm^tix , ^yv&iim^zmL 

[0 04 2] Mfa&ttZ\,^?t, !7A(i s Ts^PhJU- 
7 >f )V9 b LT7 t -4 J^l 0 5 rt^KS^ix^^SB^S 
^7 1 0£ii;cT^&a:/Pb*7AF— 7* • 7t^a'70 
5$:^T'V^ASEffl7 0 0$:^LTV^ o 
3^7 15*4. ;K>-7 B 5t£A^^7 2 0^7 r-T^ 
7 0 5^A^-T^)o 7r>fA'7 0 5 c7)fg 2 <7)5gg& 7 2 5 
te^ttttt^r^J:9(cfa^W^$ixT. A S E 7 
0 OOyy^U^MLTl^, BiASEjE 
i^70 OrtT^rSl^iM$§^n. 7 7*^7 0 5 <0Jjll 
<0*gSS7 2 O^^Sca^ix^o 3fr47M Vl/^ 7 3 0 
7r>fWf^ *y^ • y>^n^3- 7° • 
-fe^lf • ^7^A7 3 2^c7)A^Jh LTiK* 7r^fA' 
:*7*-r^y? • is*r4 — 7°7 3 2com^te. 7V7' 

^7 3 4^j;D^>'^a^Ti$aj£ft& < > TMyi/-* 

7 3 0^'MUV^^. 7>r-hvs;>y? • w<ju& 

[0 04 3] 07 Bf4. x^b'»)AF-r • 7r^A'7 

^74 O^il^TV^^/Pb^AF— T • 7r^fA'73 
8$:#OASEM7 3 5^t 4 ^r3t8B7 4 2« 

h'^A • 77>(A'7 38^n. 7r>fA'738^ 
*2^fiB»7 4 5ttfi#3t^RJtLT. ASE#»7 3 

(4. ^-h74 4Sr^LTASE3t®7 3 5*^atBS 
il. 7>fVl/-^747tl5»U, 7r>fWf^ 
y ? - ox^-r • -b>-*f • i/AfA7 4 9<7)A 

y^A&o tVt • yXfA 7 4 9(7)^^(4^7°^ 7 5 

aj*4B»7 4 4^4>aS'^-6. T4V\<>—9141iffr 



1±LX\*^&Zt(,z£ 0 , 7-f — • u^u^^e. 
[0 044] 07CI1, h/U - 7 -Ul-fb LX7 

r^^issmznm^tirz^mm^ie ostwl-c 

l^X/l/h'Wh'-T" • 77^A'7 58^T'^I)A 
SE3tiB7 5 5^f 0 jK>7*3£W7 6 2*4Ay*tf?-h 
7 64*^3KSr7r-f ^<7 58^&A^&« 7r^m 

5 scorn 2 com& 7 6 5 »4g^RWtt ttc&x o izmm 

LTV^ C 7r>f^7 5 8^>JS»7 6 4^feiBejft*ri6j 

77^fA^rf^ - y>^o • -tyf • y^fA7 
7 0CA^o 77>fWf^y; -y>>fn 

XH— 7'frhC07 4 — K'*-y?jP9#. ASE3KiH7 5 
5f*TC£l^ 7^:7h;U- 7^/U^7 6 0(4Hr^* 5/ 
X^A7^£><7)7 >f — hV\^y^tcBaLT ASE3KI7 5 5 

7Ct:^t J: 3 (3. #7°^ 7 7 2fc:J;oT*ftffiS*L6. 
[0045] HI7D*4. 7r>fA'778£7)I$(Ifiot 
ffiBSftfc. x^h/u- 7 4 LTflK 
^7 8 0 Sr^rT&ai/Ub-^A K— 7" -7r>fA778* 
t^SASEV- X7 7 5<0B&l2T£>& o ^^7°t^ 

17 8 2H ^7-ye^7 t a ^nscDmi com^i 

84^aA*rS, 7r^fA'778c7)^20«3785(i 
ffi^WBStlT. imM&t%:&. *tltk. ASEffl 
7 7 5l$i'>'7)W^ffifcl,Zffif£ZtL& 0 AS EM7 

7 5*^^lgW^(t^, 77>fA'77 
8C0SB«B7 8 4 3&»fe) m?}£iXT. 77^A'^rf^7 

• i/>^f c? • -tyy- • y^7 9 O^AAhU 
®< 0 -fe^^^^aiy^te. ASE^il7 7 5<7)5ggP7 

8 5*^BX0AiX^n.T. A S E^®7 7 5i4F AS* 
Mt LXffif&Zil. • yXfA^/^Wx^h' 

77>fA'7 7 8^ v oTiti|l$fLl>J:o^ 
^r^. k^/L. tyf- yy;fA7 9 0^^ iiHB 
Sft45t«rarfi:7-f-hVN>^^t, 7^;^78 

cOi^^V^^ — K^y^cTj^ftT&C. ASE3tiH7 

[0046] *3MI|<o#* Lv>^^fflS: jiiersaffl 

te LfzmmcommcD t ^ < g uMco&3m& xx/zti 

S±S'*^:«S*5«tlXh*-^>'hjftSco«±aH-7*- 
7r-f^*S:ASE3KJBrtT*fleffl-r&^i:*<T*#&o 
Cc, fflv^ftfc^^ ■ 7 -r ;W^te^^t&^7 >f 
)V9WV<n. 7TJs<mtbcoftmzBf&Ztitz«tl<7)?4 
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or. ^zmnmmitmznftgtm&coffimizffib lx 

til ] m&COASEymfrblfrftZiXtzftnitiX^ 

[12 A] 7.^9 YJV ■ 7 J J\s?ZASEytm<7)Mm*$i 
< &c£>V \fc Zt(,z£ &^Jfl£^lT* h „ 

[12 C ] :7^U;?£ASE^^Byiffi 
[13 ] 7.^9 h/U • ^ ^^^^tt^fWLt, AS 

[14 A] ^y/i^WLtrn^/ h l^WSM 
^^^>^'tt#tt$:^. 7.^9 h)V- 7 4/U9Z 

mmi.^m^^y^yx^h. 

[14 B ] ^y7t^WLtrn7 h L^^tii^ 

[15 a] ^y7«iwitrP7 h L^^aj^is 
[15 b 3 ^r»*dtLtrDy h Lfcwia** 

?77X+1bh < . 

[16 A3 7>f~KA' 7 ^^U7'D 7 btfc^aj 

fz&m L%^m&cr>77 7x~$>& . 

[16 B 3 7 4— h'A*7^tSLt7 , D7 h UfcT^ffl 

-£coy?7x*foh* 

[17A3 is>7;W^mf&ZASEftmt7T-<<S^ 



u-9 tti> ttzmm Lfz . ^z&mmmcommco i 
mmx-foh* 

[17 b 3 ^xmtfzz a s Eytmt 7ta> <*7- 

k t fciffiffl Lfc . *»HJ^IBtto»JB^) 1 o^)B& 
1*C&&, 

[17 C 3 ASEf^yy^UMJ V 

[17 D 3 A S E$mt?7 T >f A^7'f -f 

v9 • y>^fn - -fevif ■ is^T^zAJi^tL^ -te^-p- 

commo i oob&it'$> & o 

mmmzmf&^hmm&tty77x*i>$>. 
[19 3 *^sj^*f 2 L^mm<7)Bmx*mmztL&x*< 

9Y)V- 7 4)V9<T>7 4 )V9W&<nmMti:77 7X*1b 
110. 10 0 h°— 9 

200. 230. 260 ASE7t^aH 
205.235.265.705.758.778 7 

210. 215. 240. 245. 270. 275. 7 

25. 74 5. 765. 785 SggP 

2 2 0. 280 - 7 ^ 

2 25. 255. 2 8 5. 715. 742. 762. 7 

8 2 rK>-r^ 

228.258.288 300. 310.320.4 
00. 450. 500. 550. 600. 650. 81 
0. 82 0. 9 00 ft» 
700. 735. 755. 775 ASE« 

710. 740. 760. 780 ^mmm^ 

720. 744. 764. 784 A*SB» 

732. 749. 770. 790 7 r A A'*/f -f v 

734. 750. 772 

7 38 x;^AK-T-77>fA' 
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(72)fS*JJ# ^U^f^^yjL. ^Fyy (72)^0#g- 7rW7^^ 

r^'j^^H, 07974, #^:7*/u— r r-xy*-&«Hl. 94025, tDv?*)V—T 

111N. 7^h/yM80 



